In this poster, we first introduce the concept of Laurent differentially essential systems and give a criterion for them in terms of their supports. Then the sparse differential resultant for a Laurent differentially essential system is defined and its basic properties are given. In particular, order and degree bounds for the sparse differential resultant, as well as a BKK-type degree bound for the differential resultant, are given. Based on these bounds, an algorithm to compute the sparse differential resultant is proposed, which is single exponential.
Definition of Sparse Differential Resultant
Let F be an ordinary differential field contained in a universal differential field E and Y = {y 1 , . . . , y n } a set of differential indeterminates over E. Throughout this poster, we shall use the prefix "δ-" as a synonym of "differential" or "differentially" and use a (k) to denote δ k a. 
Definition 1 A Laurent δ-monomial of order s is of the form
. . , a n ) = 0 and for each i and k ∈ N, a
. . , n) are finite sets of Laurent δ-monomials. Consider n + 1 generic Laurent δ-polynomials defined over A i (i = 0, 1, . . . , n):
where all the u ik ∈ E are δ-independent over Q.
Definition 2 A set of Laurent δ-polynomials of form (1) is called a Laurent differentially essential system if there exist
. . , P n form a Laurent δ-essential system if and only if rk(M P ) = n.
This R is defined to be the sparse differential resultant of P i .
Basic Properties of Sparse Differential Resultant
Theorem 4 Let P i (i = 0, . . . , n) be a Laurent δ-essential system of form (1) . The sparse differential resultant R(u 0 , . . . , u n ) of P i has the following properties.
n).
2) Let Z 0 (P 0 , . . . , P n ) be the set of all δ-specializations of u ik under which the P i have a common non-polynomial solution. Then its Kolchin δ-closure Z 0 (P 0 , . . . , P n ) = V sat(R) .
3) Assume that P i (i = 0, . . . , n) have the same support set A. The differential toric variety X A associated with A is defined and R is shown to be the projective differential Chow form of X
, where m i = deg(P i , Y) and m = max i {m i }.
6) R has a representation
Let P i (i = 0, . . . , n) be generic δ-polynomials of order s i and degree m i . Then the differential resultant R(u 0 , . . . , u n ) of P i has a BKK-style degree bound:
where Q jl is the Newton polytope of
and M(·) means taking the mixed volume.
Based on the order and degree bounds given in 5) and 6) of Theorem 4, a single exponential algorithm to compute the sparse resultant R is proposed. Precisely,
Theorem 6
The sparse differential resultant of P 0 , . . . , P n can be computed with at most O((m + 1)
O(nls 2 ) ((n + 1)(s + 1)) O(ls) ) Q-arithmetic operations, where l = n i=0 (l i + 1).
